OKLAHOMA ANNUAL CLIMATE SUMMARY

2002

Overview

End-of-year averages indicate that 2002 was near normal in
Oklahoma, but this superficial normalcy was actually com-
posed of several extreme events, and several extreme periods.
2002 was definitely a year of the cold season - the most signifi-
cant weather and climate events occurred, ended or were exac-
erbated during the first and last few months on the calendar. In
contrast, the warm season’s most meaningful contribution to
the state’s climatic history was its pacific demeanor and inabil-
ity to deliver rainfall to desperately dry western Oklahoma.

Notable Summary Statistics

As a whole, 2002 registered an average temperature of 59.3
degrees, slightly below the normal of 59.6 degrees. This value
finishes near the middle of history’s pack as the 48th-coolest
of the 108 years since record-keeping began in 1895. October
featured the greatest departure from normal, finishing as the
7th-coolest October of that time span. No other month finished
as a “Top 20” extreme month on either end of the scale; how-
ever, January narrowly missed (tied for 24th-warmest). March
and May were significantly cooler than normal. Seasonally,
the winter (December 2001 through February 2002) was quite
warm, and the autumn months of September through Novem-
ber were quite cool.

Average Temperature (degrees Fahrenheit)
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Statewide-averaged precipitation was also very unremarkable
compared to history. The official total for the state came in at
36.06”, 40th-wettest on record, and 0.63” below normal annual
rainfall (established 1971-2000). It should be noted that this
single number, averaged over all of Oklahoma for the entirety
of the year, masks some very severe drought conditions that
dominated much of the western half of the state for the major-
ity of the year. Individually, several months stand out: January,
October and December all observed more than an inch above
normal precipitation, each placing amongst the 20 wettest
months in their histories (17th, 16th and tied for 13th, respec-
tively). November’s paltry total of 0.65” precipitation placed
it as the 20th driest November on record.

Major Weather and Climate Events

The year was bookended by two major ice storms, the first
of which may have been the most damaging in state history.
From January 29-31, more than an inch of ice fell over much
of the northwestern half of the state. Local accumulations on
elevated structures (limbs and power lines) reached six inches
in Kingfisher and some of its adjacent counties. Six died as a
direct result of the ice storm, and more than $300 million in
damages were incurred. More than a quarter-million Oklaho-
mans were without power, including the entire city of Enid.
Some rural locations in northwestern Oklahoma were without

Total Precipitation (inches)

1971- Depar- Rank: Depar- Rank:

Climate 2000 ture from 1=coldest, 1971-2000  ture from Percentage 1=driest,

Division 2002 Normal Normal 108=warmest 2002 Normal Normal of Normal 108=wettest
1: Panhandle | 56.7 56.4 +0.3 75th 20.25 21.10 -0.85 96.0 57th
2: N. Central | 58.1 58.5 -0.4 43rd 34.69 31.65 +3.04 109.6 88th
3: Northeast 58.9 58.9 0.0 66th 37.31 41.97 -4.66 88.9 42nd
4: W. Central | 58.6 58.8 -0.2 50th 29.36 29.09 +0.27 100.9 80th
5: Central 59.6 60.0 -0.5 t-43rd 36.77 37.99 -1.22 96.8 69th
6: E. Central | 60.4 60.4 0.0 53rd 39.77 46.09 -6.32 86.3 38th
7: Southwest | 60.5 61.0 -0.5 43rd 30.08 30.80 -0.72 97.7 t-71st
8:S. Central | 61.0 61.8 -0.8 22nd 42.38 40.96 +1.42 103.5 83rd
9: Southeast | 60.4 61.1 -0.7 19th 55.02 50.94 +4.08 108.0 86th
Statewide 59.3 59.6 -0.3 48th 36.06 36.69 -0.63 98.3 69th
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power for up to two months. Forty-five of Oklahoma’s sev-
enty-seven counties were declared disaster areas. Thankfully,
widespread travel disruptions were avoided due to warm soils
from an otherwise warm January.

In December, Mother Nature reprised her January show with
another major ice storm that impacted much of the same area.
While not as severe as the January storm, the event left millions
of dollars in damages, primarily to electric utility infrastruc-
ture. The Federal Emergency Management Agency (FEMA)
allocated disaster relief funds in fourteen counties from.

The other major story of the year was the continuance of severe
drought conditions in the western half of the state, particularly
in the panhandle and much of the rest of northwestern Okla-
homa. Rainfall deficits dating to early summer 2001 tormented
the region well into 2002. Much of the drought-impacted area
began to escape the clutches of drought in June 2002, but
not before much of the winter wheat crop lay in ruin. The
panhandle’s droughty conditions persisted until mid-autumn.
Agriculture was the hardest hit sector, as every seasonal crop
was impacted by the 15-month-plus drought. More than a bil-
lion dollars in direct damages were borne by the agricultural
sector.

Notably, 2002 produced a remarkably small number of torna-
does in the state. In fact, the year’s total of 18 tornadoes ranks
as the second-fewest since the onset of modern tornado record-
keeping (1950), and only missed tying the record fewest by
one tornado (17 were observed in 1988). Only two significant
(F2 or greater) tornadoes were observed during the year, the
fifth fewest on record and fewest since 1996. For perspective,
Oklahoma averages 53.5 tornadoes and 15.5 significant torna-
does per year.

Statewide Average Temperature by Month
(degrees Fahreheit)

Chronological Highlights

For much of the state, the year opened with snow cover left
by a winter storm in 2001’s waning days. Bitterly cold tem-
peratures commonplace during the first week of 2002. The
year’s lowest temperature, -7 degrees, was observed at the
Kenton Mesonet site (Cimarron County) on January 3rd. The
remainder of the month was quite warm, with the exception
of the afore-mentioned ice storm. For much of the drought-
stricken northwestern half of the state, January’s colossal ice
storm delivered the only significant precipitation of the winter
season. February and March were somewhat cooler and drier
than normal, and heightened fire danger conditions were prev-
alent going into the spring months.

April brought abundant rains to the southern half of the state,
and flood-producing downpours occurred in some locations
in northeast and east-central Oklahoma. However, drought-
ravaged portions of north-central and northwestern Oklahoma
did not see substantial relief. In fact, the panhandle climate
division’s April total of 0.98” marked its seventh consecu-
tive month with less than an inch of precipitation. Large hail
occurred at several locations in the state on nine days in the
last three weeks of April. April also produced the state’s only
two significant tornadoes of the year, both on the night of the
17th/18th. A cool, dry and relatively uneventful May capped
a cool, drier-than-normal and relatively uneventful spring
season.

June brought welcome relief to large drought-affected regions.
North-central Oklahoma benefitted from heavy rainfall, includ-
ing a whopping 5.71” inch event at Ft. Supply (Woodward
County) on the 13th. July built on the wet June with greater-
than-normal rainfall in eight of Oklahoma’s nine climate divi-

Statewide Average Precipitation by Month
(inches)

Depar- Rank since Rank since

2002 1971-2000 ture from 1895 (1=coldest, 2002 1971-2000 Departure from 1895 (1=driest,

Value Normal Normal 108th=warmest) Value Normal Normal 108th=wettest)
Jan 40.0 36.1 +3.9 t-84th 2.29 1.45 +0.84 92nd
Feb 40.7 41.7 -1.0 48th 1.12 1.76 -0.64 41st
Mar 46.0 50.2 -4.2 t-24th 2.75 3.11 -0.36 t-67th
Apr 61.3 59.1 +2.2 56th 4.32 3.36 +0.96 t-83rd
May 66.4 67.9 -1.5 27th 3.65 5.21 -1.56 35th
Jun 77.1 76.5 +0.6 68th 3.87 4.26 -0.39 t-57th
Jul 80.4 81.6 -1.2 t-36th 3.52 2.74 +0.78 76th
Aug 81.0 80.4 +0.6 t-55th 3.12 2.77 +0.35 t-70th
Sep 73.9 72.4 +1.5 t-70th 2.36 3.81 -1.45 t-38th
Oct 56.6 61.3 -4.7 7th 5.27 3.38 +1.89 93rd
Nov 47.0 48.3 -1.3 39th 0.65 2.82 -2.17 20th
Dec 40.2 39.0 +1.2 t-61st 3.14 2.02 +1.12 t-95th
Year 59.3 59.6 -0.3 48th 36.06 36.69 -0.63 69th
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sions. The exception, unfortunately, was again the panhandle,
which observed slightly less-than-normal precipitation. The
highest temperature of the year, 108 degrees, was recorded at
Mutual (Woodward County). August, finally brought heavy
rains to much of the panhandle, and the region began a long
climb out of drought conditions - at least for the short term.

September was generally warm and dry, but moisture from the
remnants of Tropical Storm Eduardo drenched much of south-
central Oklahoma with three-inch-plus rains. October was a
cloudy, damp and cold morass that brought plentiful rains, if
little sunshine, to the western two-thirds of the state. Novem-
ber delivered very little rainfall, but did offer some spectacular
“Indian Summer” afternoons.

December closed the year with several reminders that winter
weather reigned supreme in 2002. Impacts from the early-
month ice storm in western and central Oklahoma lingered
for weeks, and areas north of the icing belt received snowfall
approaching half a foot, with some locations reporting eight
inches. Areas south of the icing belt received more than an
inch of rain - a hefty total for any December event. After more
than two weeks of unseasonably warm weather, a strong winter
storm struck on the 23rd, blanketing much of northern Okla-
homa in snow. In the days following the snowstorm, subzero
temperatures were reported in much of western Oklahoma, and
the snow pack lasted to give many locations their first White
Christmas since 1975. 2002’s final salvo was an ironic bout
of widespread and very severe storms on the 30th. Large hail
and damaging winds were commonplace, and the Tishomingo
Mesonet site (Johnston County) observed a gust of 89 mph.

— Derek S. Arndt

Statewide Average Temperature by Season Statewide Average Rainfall by Season
(degrees Fahrenheit) (inches)
1971- Depar- Rank since Rank since

2002 2000 ture from 1895: 1=coldest, 2002 1971-2000  Departure from 1895: 1=driest,

Value Normal Normal 108th=warmest Value Normal Normal 108th=wettest
Dec-Feb 41.2 38.8 +2.3 91st 5.48 5.23 0.27 T1st
Mar-May 57.9 59.1 -1.2 35th 10.72 11.68 -0.96 61st
Jun-Aug 79.5 79.5 -0.0 S1st 10.51 9.77 0.74 72nd
Sep-Nov 59.1 60.7 -1.5 16th 8.28 10.01 -1.73 54th
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2002 Precipitation (inches)
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2002 Precipitation by Climate Division
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2002 Average Temperature by Climate Division
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2002 Total Heating Degree Days (65 degrees Fahrenheit standard)
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2002 Total Cooling Degree Days (65 degrees Fahrenheit standard)
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Oklahoma Tornadoes by Month 2002
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Oklahoma Significant Tornadoes by Month 2002
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Climate Division Map

1

CLIMATE DIVISIONS (CD)
1 — Panhandle
2 — North Central
3 — Northeast
4 — West Central
5 — Central
6 — East Central

7 — Southwest
8 — South Central
9 — Southeast

Explanation of Tables

The tables appearing on the preceding pages contain the following informa-
tion for each station or climate division:

Station Name: The name of the observing site.

Station Identification Number: These numbers usually are assigned by the
National Climatic Data Center.

Climate Division: See the figure above.

Number of Temperature Observations: These numbers are the actual
number of temperature reports recorded at the station during the current
month. Missing observations may result in artificially high or low mean
monthly temperatures.

Deviation from Normal: The deviation of the observed mean monthly tem-
perature from the monthly station normal. A positive value indicates the month
was warmer than normal. A negative value indicates the month was cooler than
normal. Normal monthly temperatures may be calculated by subtracting the
deviation from the observed temperature.

Maximum Daily Temperature: The maximum daily maximum tempera-
ture observed during the current month and year and the day on which it
occurred.

Minimum Daily Temperature: The minimum daily minimum tempera-
ture observed during the current month and year and the day on which it
occurred.
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Heating Degree Days: HDD are calculated each day of the month for which
there is a temperature report and the average temperature for the day is less
than 65 degrees. Daily values are summed to arrive at a monthly total. HDD
are a qualitative measure of how much heat was required to maintain a com-
fortable indoor temperature. Missing observations may result in an artificially
high or low value. See the equation to the right for the HDD calculation.

Deviation from Normal Heating Degree Days: The difference between the
actual HDD and the normal HDD for the month. A positive value indicates
higher than normal heating requirements for the month as a whole. A nega-
tive value indicates lower than normal heating requirements for the month as
a whole. Normal HDD may be calculated by subtracting the deviation from
observed HDD.

Cooling Degree Days: CDD are calculated each day of the month for which
there is a temperature report and the average temperature for the day exceeds
65 degrees. Daily values are summed to give a monthly total. CDD are a
proxy measure of how much cooling was required to maintain a comfortable
indoor temperature. Missing observations may result in an artificially high or
low value. See the equation to the right for the CDD calculation.

Deviation from Normal Cooling Degree Days: The difference between the
actual HDD and the normal HDD for the month. A positive value indicates
higher than normal cooling requirements for the month as a whole. A nega-
tive value indicates lower than normal cooling requirements for the month
as a whole. Normal cooling degree days may be found by subtracting the
deviation from the observed cooling degree days.

Total Precipitation: Often incorrectly referred to as a mean precipitation,
this value is the sum of all precipitation reported during the month at a sta-
tion. If snow occurred, it is to be melted and its water equivalent recorded.

Number of Precipitation Observations: The number of days a rain or no
rain observation was reported. Missing observations frequently result in arti-
ficially low total precipitation values.

Deviation from Normal Precipitation: The difference between the actual
rainfall and the normal rainfall for the month. A positive value indicates
more rain than normal was received. A negative value indicates less than
was expected rainfall was received. Normal rainfall may be calculated by
subtracting the deviation from the monthly total.

Maximum 24-Hour Report and Day: The maximum amount of precipita-

tion recorded during the station’s 24-hour observation period for the current
month and year and the day on which it was recorded.

Copyright © 2004 Board of Regents of the University of Oklahoma.

Heating Degree Days Calculation

NumbDays

3 65(TMAX, + TMIN) / 2)

Where NumDays = the number of days in the
month of interest (e.g., NumDays = 31 for
January)

Cooling Degree Days Calculation

NumDays

> (TMAX + TMIN) / 2) - 65
i=1

Where NumDays = the number of days in the
month of interest (e.g., NumDays = 30 for
June)
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Interpretation Information

Mean Daily Temperature: Calculated from an average of the daily maxi-
mum and minimum temperatures. Daily averages are summed for each day,
and then divided by the number of valid data points — typically the number
of days in the month. Although this may differ from the “true” daily aver-
age, it is consistent with historical methods of observation and comparable
to the normals and extremes for stations and regions of the state.

Degree Days: Degree Days are calculated each day of the month for
which there is a temperature report and the mean temperature for the day
is less than (Heating Degree Days) or greater than (Cooling Degree Days)
65 degrees. Daily values are summed to arrive at a monthly total. HDD/
CDD are qualitative measures of how much heating/cooling was required
to maintain a comfortable indoor temperature. Missing observations may
result in an artificially high or low value.

Severe Weather Reports: Only the most significant events are listed. Tor-
nadoes of F2 or greater strength (on the 0-5 Fujita scale), hail of two inches
diameter or greater, and wind speeds of 70 miles per hour or above are
listed. National Weather Service defines storms as severe when they pro-
duce a tornado, hail of three-quarters inch or greater, or wind speeds above
57 miles per hour (50 knots). For additional reports, contact the Oklahoma
Climatological Survey, Storm Prediction Center, or your local National
Weather Service forecast office.

Soil Moisture: The soil moisture variable displayed is the Fractional
Water Index (FWI), measured at a depth of 25 cm. This unitless value
ranges from very dry soil having a value of 0, to saturated soils having a
value of 1.

Additional Resources

Sunrise / Sunset tables
U.S. Naval Observatory: http://aa.usno.navy.mil/data

Severe Storm Reports
Storm Prediction Center: http://spc.noaa.gov/climo/

National Climatic Data Center (more than about 4-5 months old):
http://www4.ncdc.noaa.gov/cgi-win/wwegi.dll?wwEvent~Storms

Seasonal Outlooks
Climate Prediction Center:

http://www.cpc.ncep.noaa.gov/products/OUTLOOKS _index.html

Climate Calendars and other local weather and climate information
Oklahoma Climatological Survey: http://climate.ocs.ou.edu or
http://www.ocs.ou.edu/

E-mail (ocs@ou.edu) or telephone (405/325-2541)
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Oklahoma Climatological Survey

Oklahoma Climatological Survey is the State
Climate Office for Oklahoma

Dr. Ken C. Crawford, Director and State
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For more information, contact:
Oklahoma Climatological Survey
The University of Oklahoma
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e-mail: ocs@ou.edu
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